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ABSTRACT 

A snake fossil described in 1901 by Sir 
Arthur Smith Woodward and named Dini- 
lysia patagonica is significant not only be- 
cause of late Cretaceous age but because 
it is essentially a complete specimen. It was 
recovered from sandstone deposits near the 
Rio Neuquen, Chubut Territory, Argentina. 
Relatively little notice has been accorded 
this significant fossil, primarily because it 
was incompletely prepared. Since many 
significant features of the specimen were 
thereby concealed, Woodward described 
Dinihjsia as “a typical member of the Order 
Ophidia” and related it to the modern bur- 
rowing snake Anilius ( =Ihjsia ). The pres- 
ent study indicates that he was mistaken in 
the first of these statements but at least 
partially correct in the second. 

The following snakelike characters are 
present: (1) prokinetic skull, (2) loss of 
both temporal arches, (3) ventral enclosure 
of brain by frontal and parietal bones, (4) 
loose articulation of dentary with posterior 
mandibular bones. Other snake resem- 
blances also occur, and the skull has a 
distinctly snakelike appearance. 

The lizardlike (or primitive) characters 
are more numerous than those present in 
modern snakes. The most striking are ( 1 ) 
palatine bones that are deeply channeled for 
the internal choanae and that lack the an- 
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terior toothed projections of modern snakes, 

(2) presence of a jugal bone, (3) presence 
of both postfrontal and postorbital bones, 
the latter contacting the jugal as shown on 
the original cast of the specimen, but now 
broken on the fossil, (4) single trigeminal 
foramen, (5) pterygoid bones vertical pos- 
teriorly, (6) a single opening in the front of 
the braincase for olfactory tracts, (7) sta- 
pedial footplate not enclosed by a crista 
circumfenestralis, (8) large, laterally-pro- 
jecting basipterygoid processes. 

Unusual or unique features of Dinihjsia 
are the robust nasal septum, the vomers 
underlain by palatines, the low position of 
the fenestra rotunda on the occiput, the 
peculiar shape of the jugals, the deeply- 
grooved transverse suture between para- 
sphenoid and basioccipital, and both the size 
of the paroccipital process and the relatively 
large supratemporal bone. The peculiar oval 
jaw joint is unique and unlike both the 
strongly saddleshaped articulation of snakes 
and the similar but less extreme joint of 
lizards. 

Characters in Dinihjsia that show resem- 
blance to the modern aniliid snakes are: 
(1) the large paroccipital processes, (2) 
the dorsal exposure of the prootic as a tiny 
sliver surrounded by parietal, supratem- 
poral, supraoccipital, and exoccipital bones, 

(3) the shape of the supraoccipital, (4) the 
large stapes, (5) the broad attachment of 
the quadrate bone to the paroccipital proc- 
ess, (6) the wide, Cijlindrophis- like cultri- 
form process of the parasphenoid. 
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The lizardlike characters do not relate 
Dinihjsia to any particular group of lizards; 
indeed most of the characters are prob- 
ably generalized lepidosaurian features. 
Some aspects of the occiput and the palate 
(especially the posterior palatine and ptery- 
goid region) resemble those of the Recent 
platynotan Lanthanotus , but there are also 
non-platynotan resemblances, such as the 
depth of the choanal impressions on the 
palatines. 

Dinihjsia is a mosaic, but in spite of its 
lizardlike features it is clearly a snake and 
shows detailed resemblances to the modern 
Aniliidae that cannot be dismissed as con- 
vergent. These modern forms are probably 
the closest relatives of Dinihjsia among 
living snakes, and the unique features do 
not seem fundamental enough to weaken 
this relationship. Dinihjsia should be placed 
in a family separate from the Aniliidae, and 
probably belongs at the base of the super- 
family Booidea. 

INTRODUCTION 

Fossil snake remains tend to be both 
infrequent and fragmentary. The majority 
of snake fossils consist of vertebrae and 
ribs, parts that, although furnishing certain 
characters of interest to systematists, are 
quite strikingly similar from group to group. 
Few snake skulls have been preserved as 
fossils and, thus, this greatest potential 
source of information pertinent to the phy- 
togeny of the Serpentes has been all but 
wanting. 

It is thus remarkable that one of the very 
oldest known fossil snakes, Dinihjsia pata- 
gonica Woodward (1901) from the Upper 
Cretaceous of South America, is excellently 
preserved and includes a nearly complete 
skull, mandibles, and many vertebrae. Such 
a specimen might be the focal point of all 
speculations on the origin and early evolu- 
tion of the snakes, but, despite considerable 
interest in snake ancestry (see especially 
Bellairs and Underwood, 1951; McDowell 
and Bogcrt, 1954; Underwood, 1957), Dini- 



hjsia has received little more than mention. 
This is not altogether surprising; Wood- 
ward’s original description of Dinihjsia is 
brief and draws attention to few characters 
that are not present in many living snakes. 
Woodward underlined this rather unexcit- 
ing portrayal of almost the oldest fossil 
snake with the statement that, on the basis 
of cranial structure, Dinihjsia is “a typical 
member of the order Ophidia” (1901: 178). 

We have had the opportunity to re- 
examine the skull of Dinihjsia , and further 
preparation by one of us (RE) has exposed 
the palate for study. We are unanimous in 
our opinion that Dinihjsia is not a “typical” 
snake, and that it possesses both special- 
ized and primitive features so far unknown 
in other snakes. It is our aim, here, to re- 
describe what seems to us the most impor- 
tant fossil snake yet discovered and to note 
some of the ways in which Dinihjsia re- 
sembles other members of the Squamata. 
We hope in this way to place Dinihjsia in 
its proper context and to enable it to be 
discussed intelligently in relation to the 
origin and early evolution of snakes. We do 
not, however, propose such a discussion 
here. It is evident to us that further ad- 
vances in the study of snake origins will 
require the study of primitive living snakes 
in more meticulous detail than is found in 
any work now available, and definitive 
conclusions may require the discovery of 
critical fossils still unknown. 
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THE GEOLOGICAL OCCURRENCE AND 
PRESERVATION OF THE SPECIMEN 

The unique specimen of Dinilysia pat a- 
gonica consists of an articulated skull, jaws, 
and most of a vertebral column. It is pre- 
served in a reddish brown sandstone that 
contains a high percentage of clay-sized 
particles cementing the medium sand 
grains. It was recovered from the sandstone 
deposits near the Rio Neuquen, Chubut 
Territory, Argentina (Feruglio, 1949). 
These widespread late Cretaceous sedi- 
ments were laid down following a great 
marine transgression in southern South 
America and are bounded above and below 
by strata bearing plant and animal fossils 
of characteristic late Cretaceous aspect; the 
age of the specimen is thus unquestionable. 



The deposits seem to have been formed on 
a flood plain; in this and their relationship 
to marine transgressions they resemble 
many North American late Cretaceous de- 
posits formed under a similar regime. 

The associated fauna includes giant 
horned turtles and large carnivorous dino- 
saurs. 

The preservation of the bone is excellent; 
it is white when newly prepared and re- 
sembles Recent bone. Unfortunately, it is 
also chalky and brittle and does not absorb 
protective substances such as Alvar or 
Glyptal readily. 

The skull and jaws are little eroded ex- 
cept at the terminal snout region. Some 
of the materials used in the past to protect 
the specimen have resulted in damage over 
the years: shellac has dried, shrunk and ex- 
foliated some of the surfaces, and mastic, a 
soft waxy substance (in part beeswax) used 
to fill some crevices, has permeated the sur- 
rounding bone, making it cheesy in texture 
and difficult to preserve. 

There is little, if any, distortion or crush- 
ing evident. The ehief agent that has dis- 
turbed the specimen is weathering, most of 
which seems to have been post-depositional 
and subaerial. A large pre-depositional 
erack extends across the right temporal 
process and is the only instance of crushing 
significant enough to warrant comment. 
As a result, the process itself is depressed 
below the dorsal skull level and separated 
from the dorsal skull table by a broad, 
matrix-filled area. A fragment of bone, 
probably a part of the prootic in the region 
of the above-mentioned crack, lies on the 
right pterygoid. There is apparently no 
distortion of the individual bones; only a 
simple dislocation seems to have occurred. 

As originally preserved (Plates 1 and 2) 
the jaws were agape, and the elements of 
the right mandible were almost separated 
and bent at an unnatural angle. This indi- 
cates that some maceration had probably 
occurred before burial, but not sufficient to 
disarticulate the specimen. 
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Unfortunately, the most serious damage 
to the specimen has been suffered since the 
entrance of Dinilysia into the literature. 
The most important such changes are the 
breakage and loss of parts of the maxillae, 
the postorbital bar, and the loss of the left 
dentary region. These are discussed in more 
detail under the sections on the respective 
bones. We regret to say that there has been 
additional damage to the specimen during 
this study as a result of the very brittle 
nature of the bone. The posterior end of 
the right dentary with the splenial is now 
missing. The right postdentary bones have 
lost some bone dorsally. The right maxilla 
has been badly cracked posteriorly and 
some bone lost on the dorsal surface. Prep- 
aration of the skull necessary to study 
important features has resulted in many 
minor breakages. The snout region was 
broken and repaired with minor loss of 
bone and slight dislocation of elements 
after the casting of the specimen. Fortu- 
nately almost all of the above damage has 
been suffered subsequent to photographing 
(except Plate 5 of the occiput), illustration 
and casting. Thus the figures represent the 
specimen at its best while available to us. 

A cast of the specimen as it was during 
Woodward’s description is in the British 
Museum (Natural History). Dr. Alan 
Charig has very kindly had this copied for 
our study and states that the copy faith- 
fully reproduces the original cast . Two 
views of the copy are figured here as Plate 
2. Unfortunately, the original cast does not 
give more than the gross shape of the speci- 
men, but it does allow some questions about 
the original specimen to be discussed: the 
number of maxillary and dentary teeth, the 
original extent of the maxillae, and the ex- 
tent of the postorbital bar. These will be 
discussed in the appropriate sections. 

We repeat below Woodward’s original 
description; his figures (la, lb, lc of his 
plate XX) are reprinted here as Plate 1. 
We do this ( 1 ) because the views expressed 
by Woodward are of interest; (2) because 



this is a report on the specimen before it 
suffered the damage that has resulted in its 
present diminished condition; and (3) be- 
cause reproduction of Woodward’s descrip- 
tion in itself provides the reader with all 
previous substantive literature dealing with 
this fossil: other than the diagnosis of the 
family Dinilysiidae given by Romer (1956: 
570), there have been no citations that are 
not mere mentions (or abstracts of this 
study; Estes, 1966; Estes et ah, 1966). 

“II. An Extinct Ophidian, Dinilysia patagonica , 
gen. et sp. nov. (Plate XX.) 

“Mr. Roth’s discovery of a fossil Ophidian in 
the red sandstone of Nequen, associated with 
typical Mesosuchian Crocodiles, has already 
been recorded, 2 but the unique specimen re- 
ferred to has not hitherto been studied. It 
comprises the greater part of the skull and 
mandible, and fragmentary remains of the 
anterior half of the vertebral column; the 
cranium being in an especially good state of 
preservation. 

“The skull (Plate XX, figs. 1, la) is long, 
narrow, and depressed, with the cranial region 
as long as the facial region. It seems to have 
been widest at the occiput, where the otic 
region is very massive; and the maximum com- 
pression is immediately in front of this, where 
the parietals rise into a prominent sagittal 
crest. The constitution of the hinder part of 
the skull is best seen on the left side of the 
fossil, where there is only one slight antero- 
posterior crack (.*) in the bones. The right 
postero-lateral angle, on the other hand, is 
fractured and displaced downwards. The fora- 
men magnum, which is filled with matrix, is 
completed above by the exoccipitals ( cx.occ .), 
which meet in the middle line. They are 
directly continuous on each side with a great, 
expanded piece of bone (op.), which curves 
backwards as well as outwards and abuts upon 
the bone at the upper end of the quadrate. 
This expansion of the exoccipital is probably 
the opisthotie, which is similarly fused with the 
exoccipital in Lacertilia and the extinct Mosa- 
saurs. Above the exoccipitals is the short 
but laterally-extended supraoccipital ( s.occ .), 
which completes the sagittal crest behind. Its 
lateral extremity on the left is in contact with 
a small trace of bone (o.), which is exposed 
between the opisthotie, parietal, and the bone 
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